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Cheatocerus
CheatocerusEucampia Lauederia
Oscillatoria
PeridiniumCeratium
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Cheatocerus  3178090 77.1 261178 23.6 
Rhizosolenia 193955 4.7 16350 1.5 
Streptothecae 0 0.0 5166 0.5 
Eucampia 146787 3.6 259266 23.4 
Gyrosigma 94035 2.3 2200 0.2 
Lauderia 61344 1.5 257191 23.2 
Thalasiosira 0 0.0 3133 0.3 
Cyclotella 50647 1.2 7262 0.7 
Navicula 43692 1.1 17525 1.6 
Nitzschia 35220 0.9 21905 2.0 
Cossinodiscus 7129 0.2 1200 0.1 
Plurosigma 33104 0.8 35480 3.2 
Synedra 23149 0.6 17600 1.6 
Aulacoseria 0 0.0 2800 0.3 
Tebellaria 0 0.0 21648 2.0 
Pinnularia 0 0.0 3100 0.3 
Cymatopleura 959 0.0 2700 0.2 
Melosira 23042 0.6 118399 10.7 
Leptocylindrus 0 0.0 9499 0.9 
Corethron 0 0.0 876 0.1 
Skeletonema 12736 0.3 1600 0.1 
Surirella 9262 0.2 1600 0.1 
Hemialus 7869 0.2 31971 2.9 
Biddulphia 47287 1.1 8166 0.7 
Amphora 1466 0.0 800 0.0 
Thalasiothrix 53998 1.3 0 0.0 
Ceratalina 46932 1.1 0 0.0 
Asterionella 37198 0.9 0 0.0 
Odontella 6331 0.2 0 0.0 
Ephemera 2669 0.1 0 0.0 
Nitzschia coalastrum 2430 0.1 0 0.0 
Epithema 1889 0.0 0 0.0 
Bacilariophyceae 
Pinnularia 1366 0.0 0 0.0 
Oscilatoria 21360 92.5 21362 100.0 Cyanophyceae 
Merismopedia 1733 7.5 0 0.0 
Peridinium 19685 50.5 2733 40.0Dinophyceae
Ceratium 19324 49.5 4100 60.0 
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Analysis of Variance 
Source     DF        SS        MS        F        P 
Factor      4 1.098E+09 274472485     0.05    0.995 
Error      15 8.879E+10 5.919E+09 
Total      19 8.988E+10 
                                   Individual 95 CIs For Mean 
                                   Based on Pooled StDev 
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B        4     39799     67725   (---------------*---------------)  
C        4     42891     65601   (----------------*---------------)  
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Pooled StDev =    76935                     0     50000    100000 
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Shannon-Wiener 1.29 1.73 
Margalef's 1.81 2.18 
Evenness 0.52 0.60 
Simpson's Dominance 0.44 0.28 
Simpson's Diversity (1 / Dominance) 2.28 3.51 
Simpson's Diversity (1 - Dominance) 0.56 0.72 
Total Numbers 67.71 223.15 
Richness 12.00 18.00 
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SoleidaeGobbidaeCallionymidaeScaridae
Mugillidae
CarangidaeParalichthydaeHemiramphidaeCepolidaeBregmacerotidaeBothidae
A B C 
Callionymidae 17.7 5.5 8.6 6.8 8.2 
Scianidae 7.8 6.4 9.6 7.4 2.8 
Gobbidae 13.5 22.1 3.0 8.8 2.5 
Scaridae 9.4 7.2 8.6 6.1 9.2 
Engraulidae 2.1 1.7 4.6 0.0 0.0 
Carangidae 1.0 0.0 0.0 22.3 0.0 
Sparidae 3.6 4.3 14.7 0.0 5.0 
Mugilidae 2.6 10.2 7.1 10.1 9.6 
Sillaginidae 1.0 0.0 0.0 0.0 0.0 
Clupeidae 1.6 4.7 2.0 1.4 9.9 
Triacanthidae 5.7 1.3 3.5 4.7 0.4 
Serranidae 1.0 0.9 1.0 0.0 0.0 
Pomadassidae 8.3 1.7 4.8 0.7 7.1 
Platycephalidae 0.0 0.0 1.0 2.0 2.7 
Bregmacerotidae 0.0 0.0 3.0 0.0 0.0 
leiognathidae 2.6 0.0 1.0 1.4 0.0 
Bothidae 0.0 0.9 0.0 0.0 0.7 
Cepolidae 0.5 0.0 0.0 0.7 0.0 
Hemiramphidae 0.0 0.0 0.0 0.0 1.1 
Scorpaenidae 1.6 0.9 0.0 0.7 2.5 
Dossomerinae 0.0 0.0 0.0 0.0 0.7 
Ephippididae 2.1 0.9 4.1 1.4 0.7 
Cynoglossidae 3.1 3.4 1.0 2.7 3.2 
Soleidae 7.3 17.0 7.6 18.2 18.5 
Paralichthydae 0.0 0.0 0.0 0.0 1.4 
Total unknown 7.3 11.1 14.6 4.7 13.9 
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Margalef's 2.31 2.40 2.11 2.37 2.74  
Evenness 0.83 0.91 0.83 0.87 0.89  
Simpson's Dominance 0.12 0.08 0.13 0.10 0.08  
Simpson's Diversity (1 / Dominance) 8.32 12.30 7.52 10.46 11.87  
Simpson's Diversity (1 - Dominance) 0.88 0.92 0.87 0.90 0.92  
Total Numbers 222.00 180.50 138.00 258.50 158.00  
Richness 19.00 19.00 16.00 20.00 21.00   
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84 84 
Gastropoda 92 572 7 103 148 59 59 0
Bivalve 147 306 305 161 254 110 2009 255
polyplacophora 33 192 18 0 242 88 0 0
Monoplacophora 33 73 59 147 0 0 0 0
Echinoderms 92 537 506 3960 117 154 0 0
Polycheat 359 543 249 323 706 0 367 572
Crustacea 436 615 609 484 572 176 143 0
Chelicerate 22 396 0 0 0 0 4 0
Cheatognatha 18 44 0 0 0 0 18 0
Tunicate 0 15 3 0 0 0 0 0
Nematod 44 0 128 1701 22 0 40 0
Cnidaria 11 0 0 0 7 0 11 0
Protozoa 40 11 0 0 0 0 0 0
Nemerteans 0 0 22 0 0 0 4 73
Lancelets 0 0 40 0 15 0 0 73
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Fouling organism/ Station 
Isopoda * 
Barnacle ***** 
Alpheidae ** * Shrimp 
Caridian * 
Procelanidae *** 
Xanthidae *** * 
Callianassidae * 
Crustacea 
Brachiura 
Spider crab * 
Bryozoa  Escrupocellariidae *** *** 
Ophiuroidae ** ** 
Sea stare ** Echinoderma
Cidaroida(urchin) **** *** 
Obelia ** 
Zanthida(Sea mat) ***** 
Gorgonidae *** ***** 
Soft coral sp. *** *** 
Endomyaria(Sea anemone) *** 
Coelentrata  
Caryophyllina(Stone coral) ***** 
Acidian  Ascidiaceae * 
Encrusting sponge *** 
Liver sponge *** 
Spong bath ***** 
Sponges  
Spong sp. *****  
Syllidae * Polychaeta  
Nereidae * ** 
Bursa ***** *** 
Turbinidae *** 
Veneridae * 
Mollusk Gastropoda
Mytilidae * 
    
 (RB=0) *** (1<RB<10)
* (RB<0.1) **** (10<RB<20) 
** (0.1< RB<1) *****( RB>20) 
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DominantAbundant
ZathidaeGorgonidaeHardromeridae
 (RB)
/ 
Isopoda ** ** 
Barnacle ***** 
Alpheidae ** 
Caridian ** Shrimp
Lucifer ** 
Amphipoda * * 
Ostracoda * 
Caperella * 
Procelanidae * 
Homoliidae ** 
Eriphiidae *** 
Calappidae * 
Xanthidae **** ** 
Majidae * *** 
Grapsidae ** 
Carphllidae ** 
Brachiura
Crab Sp. * 
Stomatopoda * 
Tanaidacae * 
Crustacea
Cumacea * 
Bryozoa Escrupocellariidae ** * 
Ophiuroidae ** ** Echinoderma
Echinoidae(urchin) ** 
Obelia * 
Zanthida(Sea mat) ***** 
Turbindidae * 
Encrustin * 
Gorgonidae **** ***** 
Hydroid(polip) * 
Endomyaria(Sea anemone) ** 
Coelentrata
Caryophyllina(Stone coral) *** 
Acidian Ascidiaceae *** ** 
Hadromeridae **** 
Haploscleridae *** 
Suduceratina ** 
Clathriidae *** 
Spong bath **** **** 
Sponges
Spong sp. **** 
Protozoa Foraminifera * * 
Syllidae * * 
Nereidae * 
Sponidae * * 
Amphinomidae * 
Capitella * 
Sabbellidae * 
Hisonidae * 
Polychaeta
Glyseridae * * 
  
Nudibranchia * 
Cheaton * 
Naseridae *** *** 
Bursa * 
Pleurotamaracea * 
Epitoniidae * 
Cerithiacea * * 
Nassaridae * 
Sypraeidae * 
Conidae * 
Acteonidae * 
Pyramidelldae * 
Opistobranchia * 
Trochidae * 
Columbellidae * 
Gastropoda 
Thaididae * 
Triphoridae * 
Veneridae * * 
Tellinidae * * 
Arcidae * * 
Mytilidae * * 
Solenidae * 
Natcidae * 
Acmidae * 
Molluscs 
Bivalvia 
Acraida * 
Cephalocordata   Lancet * 
 (RB=0) *** (1<RB<10) 
* (RB<0.1)     **** (10<RB<20) 
** (0.1< RB<1)       *****( RB>20) 
 PomacentridaePeseudochromidaeLabridae
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Abstract  
This study was carried out during two years study from oct. 2005. to sep. 2007 in Bahrekan coastal waters in 
Northwest of Persian Gulf. Sampling was done from 5 station (4 station in artificial reef site and one station in 
muddy soft bottom area as a control site). monthly sampling was done for water, phytoplankton, zooplanktons 
and Ichtyoplankton fauna and seasonal sampling for benthos, attached benthic animals on reefs and also for fish 
seasonally.  Except for nitrate the mean values of all the physical and chemical parameters didn t show any 
significant differences between artificial reef stations and control site. Although there were significant 
differences in some parameters such as salinity, total hardness and po43- during two years study. Phytoplankton 
including 30 genus, and Cheatoceros, Eucompia, Lauderia, from diatoms were the most abundant genus. No 
significant differences were observed in abundant phytoplankton in two years study.  The range of chlorophyll 
was 0.19- 1.25 (mg/m3 chl). Values showed variations during two years study and the lowest values in spring 
and the highest values in autumn were observed.  
Zooplankton groups were included to crustacean, mollusk larvae, polychaet larvae, protozoa and few numbers of 
echinodermata larvae, cheatognatha and larvacea. The most abundant zooplankton were copepoda with 81% 
intwo years study. Copepods were observed with 81 and 71 percent in control and reef site respectively. 
Zooplankton density in summer and autumn was high than other seasons. Diversity index in reef stations were 
more than control site and echinodermat larvae were observed only in reef site. Diversity in the first year of 
study were found more than in the second year of study. Fish larvae in different months were showed same 
variations in control and reef sites and fish larval abundance in reef stations were more than control site.  
Soleidae larvae in the first year of study and sparidae larvae in the second year of study were the most abundant 
fish larvae in area. Other fish larval families were found more abundant in reef stations than control site. Fish 
larvae were observed more abundant in spring and autumn than summer and winter. 16 and 34 taxa of 
macrobentos were identified in the first and second year of study respectively. The most dominant groups were 
bivalue, echinodermata, polychaets and crustacean. 
Macrobetntos density showed ascending trend in reef stations. Macrobentos density and biomass in control site 
in the first year of study was more than the reef site, but in the second year of study increased in reef site. 
Generaly 14  and 74 groups of attached fauna were observed in the first and second year of study respectively, 
and the most dominant groups were barnacles, anthozoa, spongs, bryozoans, echinodermata, isopoda, polychaets 
and gastropods. 42 species of decapods crustacean and coelenterate only in reef site and 12 species of mollusk 
only in control site were observed. 18 species were common between two sites. Biomass variations were 
observed in different seasons and the highest biomass were found in winter due to barnacle abundance. 
16 species of fish were identified and some small ornamental fishes observed in artificial reefs. Sparidae species 
were the most divers and serranidae species were most abundant in area. The number of economic fish species 
and individuals. Showed ascending trend in reef site but sever decreasing were observed in summer 2007. This 
species were much more in mixed reef site (c). The major caught species in reef site were Epinephelus coioides, 
Acanthpagrus latus, Diagrama pictum and Sepia sp.. The mean weight of Epinephelus coioides in first year of 
study were more than second year. The number of fish species and caught weight in mixed reef site (c) were 
more than other stations in two year study. And Epinephelus coioides were the most. 
Key words: Artificial reefs, Bahrekan, Phytoplankton, Zooplankton, Ichtyoplankton, Bentos, Attached amimals, 
Fish.  
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